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OFFICE WOHKERS IN AMERICA

HAPPY WITH AR CONDITIONING
40,000,000

10,000,000

SalA Y OF UNHAPPY Wil RK ERS

10,000,000 x $35 0007
250 DAYSATH

= $1,400 000 000/0AY

AVERAGE SICK DAYS BLARMED ON AR COMNEITICNING

21%R

COSTOF UNHA PEY WORKERS

2 % 1,400,000,000 = $2 500 000,000/7F

QUESTION: FOH $2,800,000,0000H 12T WOHRTH TRYING HARDER
TO DESIGHN ABETTER AR COMDITIONING SYET EM

PI0Y




BUILDING QUALITY REVIEW
FOR PUBLIC WORKS CANADA
BY DECIMA RESEARCH

IMPORTANT ISSUES LOWEST
(IN ORDER) SATISFACTION LEVELS

. HVAC . HVAC
LIFE SAFETY . TENANT NEWSLETTER

. CLEANING . PARKING SECURITY

. ELEVATORS . LUNCH ROOM SERVICE
. SECURITY . LOBBY APPEARANCE
. EMERGENCY PROCEDURE
TRAINING

CAUSES OF DISSATISFACTION

. LACK OF INDEPENDENT TEMPERATURE CONTROL
. LACK OF AIR MOVEMENT CONTROL

. LACK OF GOOD VENTILATION

. CROWDING OF OFFICE SPACE




10'-0"

FORTHCOMING REDUCTION IN WORKSTATION SIZE

9'-0"

[T
SPACE RENTAL SPACE RENTAL SPACE RENTAL
$2,000/YR $1,440/YR $980/YR

* SPACE RENTAL ASSUMED AT $20/FT2/YR




- INTELLIGENT MASTER CONTROL UNITS (MCUs)— [— CO2 & RH
T T ‘oor FOR HVAC, LIGHTING & SECURITY CONTROLS SENSORS
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PROPOSED BUILDING CONTROL SYSTEMS FOR INTELLIGENT BUILDING WITH HIGH DENSITY WORKSTATIONS
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MIXING SYSTEM

DISPLACEMENT SYSTEM

e

SCANDINAVIAN CONCEPT




INDIVIDUAL CONTROL
WITH RAISED FLOOR
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VARIATION ON
RAISED FLOOR OUTLET

l_ SUPPLY AR
FROM
UNDERFLOOR
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DE LUX
INDIVIDUAL CONTROL
WITH RAISED FLOOR
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ZERO COMPLAINT CONCEPT

TAKE—OFF FITTING
AND DAMPER MOTOR

MAIN SUPPLY
AIR DUCT
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@ 23°C :

23°C : 23°C :

CONVENTIONAL AIR DISTRIBUTION
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ZERO COMPLAINT AIR DISTRIBUTION



















OVERHEAD VAV

AIR VELOCITY IN WORKSTATION: 0 m/sec
AIR TEMPERATURE IN WORKSTATION UNIFORMLY: 22.8C
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ZERO COMPLAINT

AR VELOCITY 0.15 m/sec AVERAGE

AR TEMPERATURE 22'C AT FLOOR
24C AT TOP OF PARTITION

9993/02/5K17 I




AIR TERMINALS AIR OUTLETS

22 PERIMETER  AVERAGE 520 CFM TYPICAL HVAC LAYOUT 44 PERIMETER  AVERAGE 250 CFM
6 INTERIOR  AVERAGE 1450 CFM S VR G RO 35 INTERIOR  AVERAGE 250 CFM
TOTAL 19,700 CFM TOTAL 19,700 CFM
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?IEKR

30"x12"

AREA AlIR QUTLETS
PERIMETER 4,700 ft2 HVAC LAYOUT 36 PERIMETER  AVERAGE 325 CFM
INTERIOR 15,100 ft2 4 | RIOR AVERAGE 125 CFM
CORE 1,800 ft2 FOR INDIVIDUAL CONTROL 64 INTE
TOTAL 21,600 ft2 TOTAL 19,700 CFM
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Cost of T ypical System Cost of Air Jet Sysiem
Sheetrmetal 10,937 Thex 1.1 [for waste] x $3.50/M $42 100 Sheetrmetal 2270 s 1.1 [for waste] x $3.50/Th $31.200

Flex [met 20corm’sx B ftx $22504 § 1,450 Leoutiflex Chaet 100 conm®s = 10 £ x $3.0004% $ 3,000
Lizht Troffers 20x $45.00 $ 3600 Cone Fittings 1005 $25.00 $ 2,500
Install Light Troffers 80x $35 $ 2200 Lo Darapers with 180524 motors 100 % $75 $ 7,500

VAV Terminals 22 @750 CFMx $25000 $ 5,500 Lir Jet Flatforms 100 x §75 $ 7,500

& (@ 1500 CFI x $325.00 $ 1950 Therroetats and Transformers 100 x $225 § 22,300

Install V¥ &% Terrminals 28 x $180 $ 5,000 Profit and Tax on Equipreent $43,000 x0.5 $ 21,500
Profit and Tax on Ecuipreent $12, 490 % 0.25 $3.100 Wiring 100 x %110 $ 11,000
DO Thermostat Control 28 x $360.00 $15.700 Total $107.700

Tatal $£1,200

Premium for Jet Systemn  $26,100
$1.21/ft2 of floor area
$ 261/person
0.75% of $35000/yr salary

COST COMPAHISON OF VAV SYSTEMS
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TROUBLE STAYING AWAKE
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DRY OR IRRITATED THROAT
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DRY OR
HEADACHE i IRRITATED THROAT
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FIGURE

17. PLEASE RATE HOW MUCH CONTROL YOU
HAVE OVER YOUR ENVIRONMENT: CIRCLE ONE

NO EUIEE
PERSONAL A R e e PERSONAL
CONTROL CONTROL

18. PLEASE RATE HOW MUCH YOU THINK THE HVAC
CONDITIONS AT WORK INFLUENCE
YOUR PRODUCTIVITY?

Decreased Productivity by Increased Productivity by

NO EFFECT




PRODUCTIVITY LOSS
BECAUSE OF HVAC

Z/C

CONTROL

15 10 5 0 5 10 15

BEFORE

15 10 5 0 5 10 15

FOUR MONTHS AFTER Z/C




POTENTIAL FOR ENERGY SAVINGS WITH INDIVIDUAL CONTROL
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SUPPLY AR
DAMPER

MAIN SUPPLY AR JET
AR DUCT ﬂ

- TEMPERATURE SETTING

DAMPER POSITION

ooooo

WORKSTATION i
TEMPERATURE — THERMOSTAT SENSOR

~MOTION
SENSOR

REMOTE CONTROL PC
FROM COMPUTER SCREEN

€

ENHANCEMENT FOR ZERO COMPLAINT SYSTEM

OCCUPANCY J L

RECORD LIGHTS

PART |

9993/02/WORK11b




PAYBEACK SCENARID FOR INDIVIDLAL GONTROL

CLUTSI0DE AR

ASSUMPTIONS
OCCUPAMT SALARY ..o oovee e ... ... $35 DO0SYR
OCGCUPAMTSPAGE .. ... ... . 20O FTZ
LEHT IR « et e e e e 1 WATTFT 2
COMPARTMEMT FAM ... ... .......... 1WATTIFT 2
COMPUTERSCREEMN . ... oo 100 WATTS
TEMANT ELECTRICALLOAD . ............... =2 WATT/FT 2

G UMG L2AD PER QCCURPAMT . .. .
FULL LSAD COS LIMG EQUY. HRS
COPERATIMNG TIME POR UGHTS/FARS ... 5000 HRSMYR

oo 2200 HREMR

30 CFMIPERSOM
@ 500 FT2 TN = 0.4 TONS

FOTENTIAL EMERGY SAYIMNGS
FoR ZERC COMP LA IMT

F125 /YR

PAYOLUT SCHEDULE

MPAOYEME MNT TIME
O%. ..............24YF3

1¥%. ... . IYFR
0% .82 DAYS

C2ET OF REFRIGERATIOMCYGLE ... ... ... .15 ﬁ'f TN HE
CoST OF ELECTRIGITY 1IIII;'5I'{‘-."-.I'H
AEFAIDEAATION
CHCLE
ErE]
F300

PREMILUM COST
OF INDIYIDUALCGOMTRCL

b




SHOULD ZERC COMPLAINT BECOME ANOTHER EMPLOYEE BENEFIT??27

OUH EMPLOYEES

u;gﬁﬁg::r;s NOW ENJOY ALL THESE
5700 BEMEFITS

EXTRA
WEEK HOLIDAY
$500

ONLY ZERO COMPLAINT
CAN HAVE A STHONG
HELATIONSHIP TO
THEIR EFFICIENC?Y

LOMNG TERM
DEABILTY

500

EXTEMDED
MEDICAL

PARKING CONTRIELUTION FEO0
FEE TO GROLUP
400 RETIREMENT

$5350

COSTOF EMPLCYEE BEMEFITS COST OF ZERD COMPLAINT
§7 O0OMYEAR $300 OME TINE




MAIN SUPPLY
AR DUCT

SUPPLY AIR
DAMPER

WORKSTATION
TEMPERATURE  |§l

AR JET

TEMPERATURE SETTING
DAMPER POSITION
THERMOSTAT SENSOR

BMS
MOTION
COMPUTER
SENSOR NETWORK
OCCUPANCY -/_L\-
RECORD LIGHTS

ENHANCEMENT FOR ZERO COMPLAINT SYSTEM
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TEMPERATURE
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SUPPLY AIR
TEMPERATURE

FUTURE




ZERO COMPLAINT SYSTEM
COMPUTER SCREEN
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